Theoretical DFT study of fragmentation and association of heme and hemin.
The electronic and geometric structures, energy stability, and normal vibrational frequencies of heme, hemine, and their stepwise fragmentation products (with successive loss of two carboxymethyl, four methyl, and two vinyl peripheral groups) in the states with different multiplicity were calculated using the density functional theory (the B3LYP method) with several basis sets. At the same level, the structure and stability of neutral and positively charged dimers of the ferri- and ferroporphyrines were also computed. The computational results are compared with available experimental data. The trends in the behavior of these properties of heme and hemin are analyzed upon the stepwise fragmentation and association and with a change in the multiplicity and external charge. The structure and energetic stability of complexes of the species with molecular oxygen are discussed.